Diabetes mellitus in the pregnant woman is known to affect her offspring profoundly, and this is true for both gestational diabetes and for longstanding juvenile diabetes. The outcome of the pregnancy depends not only on the duration and the severity of the diabetic s täte before pregnancy [16], but also on the occurrence of complications and the degree of blood sugar control during the pregnancy [13] . The infant of the diabetic mother (IDM) often presents a well-known clinical picture at birth and in the early neonatal period with e. g. high birth weight for gestational stage, a cushingoid face and stature, hypoglycemia, hyperbilirubinemia and polycythemia [3] , Infants of healthy mothers (IHM) demonstrate a low carbohydrate tolerance during the first days of life [l, 5, 9], which is even more pronounced in preterm, small-for-gestational-age-infants [3, 6] . IDM on the other hand have a more rapid removal of glucose from the circulation than IHM after i. v. injection of glucose suggesting a state of "hyperinsulinism" in the infant of the diabetic mother [l, 5, 9]. In order to evaluate the degree of this "hyperinsulinism" a glucose tolerance test was performed in a group of IDM during the first 24 hours after birth. The values obtained showed wide variations, but were not significantly higher than the values of IHM. This finding might be related to the care of the mothers' diabetes during pregnancy and its effect on the fetal glucose metabolism. A clinical assessment of the, combined picture of the mother's diabetic state and the appearance and behavior of the newborn infant might give the prognostic guidance that the individual glucose tolerance test could not supply.
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Curriculum vitae
Bertil THALME was born 1931. 1951-1959 To test this hypothesis a scoring System based on clinical and laboratory criteria was constructed retrospectively and the individual scores correlated to the infants's k-value.
l Material and methods
Twenty-six infants of diabetic mothers (IDM) were subjected to an intravenous glucose tolerance test (IVGTT) at A-24 hours age (mean age 13.4 hours). There were no signs of hyaline membrane disease in 24 of the 26 babies. The mothers, aged 18-36 years, were all insulin treated during pregnancy. Four mothers were classified äs WHITE'S group A, four as^group B, seven äs group C, nine äs group D and two äs group F. Nine mothers were delivered before the end of the 37th pregnancy week and seventeen at 38 to 40 weeks gestation. Eleven women were delivered vaginally and fifthteen by elective caesarean section. The mean birth weight for the IDM was 3.530 ± 530 g. All IDM were delivered at the Department of Obstetrics and Gynecology and after the immediate postnatal care they were brought to the Department of Pediatrics for close observation. About one hour after birth intravenous therapy with glucose-fructose and electrolytes was started and at six hours early feeding was begun [ . Twelve infants born to healthy mothers (IHM) were also ' subjected to an IVGTT at A-24 hours of age (mean 15.4 hours). The mothers, aged 26-34 years, all had uncomplicated pregnancies and normal k-values during the last month of pregnancy. All IHM were delivered vaginally at 38-42 weeks gestation and had a mean birth weight of 3.600 ± 590 g. In Fig. l the birth weights of all babies are plotted against corresponding gestational age. Eight IDM and four IHM were large for gestational age and one IDM and two IHM small for gestational age. The IHM were fasting at IVGTT, while the IDM were already obtaining the aforementioned glucose-fructose-infusion. For the IVGTT 1.5 g glucose/kg body weight was injected through a scalp vein and capillary blood samples collected by heel pricks every 10 min for one hour. Glucose was determined by a commercial glucose oxidase technique (KABI Reagens, Stockholm, Sweden). Absolute glucose values were used, and the k-value (k t ) was calculated 0.693 χ 100 according to the formula: k t = n; , where t£ is the time interval for the concentration to fall by 50 per cent. In seven IDM and nine IHM an umbilical venous catheter was introduced and blood was drawn at 0, 5, 10 and 20 min at the IVGTT. The pl sma samples were sent to the Department of Endocrinology for assay of Immunoreactive insulin by the method of HALES and R NDLE [8] .
Scoring criteria
The scoring System which is summarized in Tab. I is based on both maternal and neonatal criteria related to the risk for complications in the early neonatal period. A "maternal" score and a "neonatal" score are given, the "total" score being the sum of both. Maximum maternal score is 6 points, maximutn neonatal score 14 points and maximum total score 20 points. 
Presence of complications
Complications during pregnancy were classified according to their clinic l severity. Thus moderate toxemia or cystitis score l point, while preeclampsia, polyhydramnios and severe pyelonephritis score 2 points.
Adequacy of control
Good blood sugar control was considered to have been obtained when in all 3 trimesters the blood sugar values (measured 6 times daily) were easily kept within accepted limits s given by e. g. PEDERSEN [13] with only one or two alter tions of insulin doses. Moderately bad control (scoring l point) was considered to be present for neglectors, patients with more than one period of hyperglycemia requiring repeated changes in insulin dosage, or with periods of hypoglycemia. Bad control was considered present when these periods were prolonged or repeated, or if ketoacidosis was diagnosed. none moderatc severe none moderate severê > 30 mg/100 ml 20-29 mg/100 ml < 20 mg/100 ml Hb < 20 g/100 ml and/or Hct < 70 Hb ^ 20 g/100 ml and Hct ^70 < 12.0 mg/100 ml 12.0 mg/100 ml none present
Postnatal weight loss
IDM have a tendency to marked postnatal weight loss. A loss between 9 and 11 per cent of the birth weight scores l point and a weight loss over 11 per cent 2 points. In the scoring System we have chosen to give a maximum o£ l point to the overweight infant and a maximum of 2 points for a large postnatal weight loss.
Respiratory difficulties
The most serious complication is probably the hyaline membrane disease, a severe respiratory difficulty, which scores 2 points. The presence of moderate respiratory difficulties such äs tachypnea, apneic spells, retraction of the ehest and pulmonary atelectases verified by x-ray scores only l point.
Hyperexcitability
IDM have often been found to be hyperexcitable during the first days of life [15, 17] , but only in rare cases can this be attributed to hypocalcemia or hypoglycemia. Typical Symptoms are coarse waving movements of the extremities, vibrations of the hands and fine tremors of the fingers. Presenpe of these Symptoms scores l point, but very pronounced Symptoms with a total plasma calcium concentration below 4 mEq/1 or tetanic convulsions score 2 points.
Hypoglycemia, bilirubinemia polycythemia, hyper-
The definitions suggested by CORNBLATH [3] for hypoglycemia, polycythemia and hyperbilirubinemia are used here. The criteria for the different scores are given in Tab. L For hypoglycemia only low blood glucose values during the first two hours after birth were used in the scoring System. Polycythemia and hyperbilirubinemia were considered to be less definitely related to the clinical outcome than for instance hypoglycemia, and s they are also interrelated, they score only l point each.
Congenital anomalies
The correlation between maternal diabetes and high incidence of congenital anomalies is wellknown [13] , but anomalies are difficult to grade s some of them, e. g. skeletal or renal, often are nor diagnosed until later. In the scoring System the presence of any significant anomaly, e. g. syndactylia, single umbilical artery or VOQ therefore scores l point.
Results
The maternal, neonatal and total scores, "resting" glucose levels, k-values and clinical data on gestational age, mode of delivery, and birth weight are given in Tab. II. Mean values i l Standard deviation are given in the text. In IDM the mean maternal score was 2.5±1.3, the mean neonatal score 4.0 ± 2.1 and the mean total score 6.5 i 2.6. In IHM the corresponding values were 0, 0.9 ± 1.0 and 0.9 ± 1.0 respectively. The mean level of fasting blood sugar in IDM before IVGTT was 47.4 ± 12.8 mg/100 ml, similar to that in IHM, 51.5 ± 8.5 mg/100 ml. The k-values showed wide individual variations in both groups. The mean k t for all IDM was 1.37 ±0.56 and 1.08 ± 0.42 for IHM. This difference was not statistically significant. The mean kt for the eight large-for-gestational-age IDM was 1.53 (r nge 0.87 -2.23) and their mean total score 8.3 (r nge 5 -12). A mean k t = 0.91 (r nge 0.34-1.65) was found in five IDM with a total score below 4. k-values above 2.0 were seen in three IDM (cases 6, 12, 15) with total scores 8, 11 and 8 respectively and in one IHM (case 34). This IHM had a total score of 3, which was the highest score in the control group. Two of those three IDM and the IHM were large for gestational age. Neither the mode of delivery nor prematurity influenced the kvalue significantly. In the present study absolute glucose values were used for calculation of the kvalues. k-values determined from excess glucose , · ^ *-' values were correlated to the former (r = 0.78; 0.001 > p), but constantly higher with a mean difference of 0.38 (0.001 > p). The plasma Insulin response during IVGTT in seven IDM and nine IHM is illustrated in Fig. 2 An exceptional high insulin resp nse was seen in the large-for-gestational-age IHM (case 34) with the k-value 2.10. During the first 5 minutes a mean increase of 90.7 i 82.7 μϋ/τηί occurred in IDM, significantly different from the mean increase of 17.2 ± 29.2 /*U/ml in IHM (0.05 > p > 0.01). The mean increase t 10 minutes did not differ significantly between the two groups and was 43.3 ± 36.2 ^U/ml in IDM and 27.5 ± 56.2 μΙΤ/πύ in IHM. The frequency of the neonatal criteria in IDM cemia [9] hyperbilirubinemia [9] and overweight are presented in Fig. 3 and also within brackets [8] , while polycythemia [6] , postnatal weight loss in the text. The criteria most commonly found [5] , respiratory difficulties [5] and congenital were diabetic fetopathy [18] and hyperex-anomalies [3] were least frequent. In the control citability [18] , Next in frequency were hypogly-group of IHM four babies were overweight, two hyperexcitable and two hypoglycemic. Two IDM (cases 4 and 9) suffering from hyaline membrane disease at the time of IVGTT, were excluded from the calculation below. No individual neonatal criterion nor the maternal score were significantly correlated to the k-value. A significant correlation to the k-value was found first when the combined scores of the four most frequent neonatal criteria e. g. diabetic fetopathy, hyperexcitability, hypoglycemia and hyperbilirubinemia were added to the maternal score (r = 0.44; 0.05 > p > 0.01). Diabetic fetopathy, hypoglycemia, overweight, polycythemia, respiratory difficulties and congenital anomalies are possible to score during the first two hours after birth. The sum of these six scores
Discussion
The results from the IVGTT in both groups were in agreement with those of other authors [5, 9, 10] , although in the present study the k-values for IDM were somewhat lower. This can possibly be explained by the fact that our IDM had all received glucose before the IVGTT and all except three (no 4, 14, 18) were normoglycemic at the time of the test. One of the reasons for the glucose-fructose infusion and the early feeding regime used was to prevent the occurrence of neonatal hypoglycemia. The amounts of glucose-fructose given were sufficient to prevent any sustained hypoglycemia but not enough to ca se hyperglycemia.
Two IDM with low k-values and high scores (open circles in Fig. 4 ), were excluded from the calculation, because the IVGTT was performed under hypoxic conditions, due to hyaline membrane disease. It is probable that the hypoxia caused an increased secretion of catecholamines, which inhibit the action and release of insulin and increase the blood glucose level by stimulating glycogenolysis and decreasing the glucose uptake. This niight explain the low k-values in these two IDM. They were treated in respirators; the baby with a total score of 7 survived and the baby with a total score of 12 died on the second day. At autopsy very small amounts of glycogen were fourid in muscle, heart and liver, an observation in agreement with the report of SELLEY [14] that infants dying of oxygen lack had minimal amounts of glycogen in their tissues.
The initial insulin response at IVGTT in the early neonatal period has been shown to be positively correlated both to birth weight and to k-value [11] both in IDM and IHM. The birth weight in itself, even if related to gestational age, is influenced by too many irrelevant factors to be a good single discriminator of hyper-insulinism. The k-value determined during the first 24 hours after birth is also influenced by factors not related to the mothers' disease s was seen e. g. in the two IDM with hyaline membrane disease. Furthermore the large individual variations decrease its value s a good determinator o£ the Status of the newborn infant. The scoring System suggested here, utilizing clinical Symptoms and laboratory data routinely noted in IDM and known to be of importance to the infants' prognosis, might be more useful for evaluation of the influence of the mothers' disease upon the infant. The high frequency of diabetic fetopathy and hyperexcitability compared to hypoglycemia and overweight in the present study might be due to an overestimation of these subjective criteria, but could also be representative for our material. The prognostic value of the scoring System is not possible to assess fully in view of the limited number of IDM studied. There were two deaths of IDM with a total score of 8 or above, compared to none in the group with lower total scores.
Summary
The outcome of a diabetic pregnancy depends not only of the duration and the severity of the diabetic state before pregnancy, but also on the occurrence of complications and blood sugar control during pregnancy. The infant of a diabetic mother (IDM) often presents a well-known clinical picture at birth e. g. "diabetic fetopathy" and has a rapid removal of glucose from the circulation after i. v. injection of glucose (= a high k-value). The high k-value suggests a state of "hyperinsulinism" and risk for hypoglycemia. A better prognostic guidance of the IDM might be obtained by assessment of the combined picture of the mother's diabetic state and the appearance and behavior of the IDM. To test this hypothesis a scoring System based on clinical and laboratory criteria was constructed and the individual scores correlated to the infants's k-value. Twenty-six IDM and 12 IHM (= infants of healthy mothers) were subjected to an intravenous glucose tolerance test (IVGTT) at A-24 hours age with 1.5 g glucose/kg bw. Capillary blood was sampled every 10 min and the k-value 0.693 χ 100 calculated according to the formula kt = ητ »-. t 2 Plasma insulin was determined in 7 IDM and 9 IHM (Fig. 2) . The mean birth weight was 3.530 ± 530 g for IDM and 3.600 ± 590 g for IHM (Fig. 1) . All IHM and 11 IDM were delivered vaginally and 15 IDM by elective caesarean section. The scoring System (Tab. I) was based on maternal and neonatal criteria related to the risk for complications in the Keywords: Glucose, infants of diabetic mothers, intravenous glucose tolerance test, plasma insulin, scoring System, Case 9 with a total score of 12 (initial score = 10) died of hyaline membrane disease on the second day. Case l with a total score of 8 (initial score = 8), died suddenly at an age of 6 weeks; pathologic anatomic diagnosis showed bronchopneumonia. Case 13 with a total score of 12 (inital score = 7) had an uneventful postnatal course, but his brother born two years earlier with a pronounced polycythemia and an initial score of 9 (total score = 9) and not included in the present study due to lack of k-value died of hyaline membrane disease on the second day. The k-values of these three cases were much lower than those of the remaining five IDM in the group with high total score. The babies who died had also high "initial" scores. A low k-value and a total score of 7 (initial score = 6) was obtained for the second IDM (case 4) with hyaline membrane disease, successfully treated in respirator. These results suggest that the combination of a high initial and total score and a low k-value might indicate a greater risk for the infant.
early neonatal period. The maternal score included: classification, complications and adequacy of control. The neonatal score comprised: overweight, diabetic fetopathy, postnatal weight loss, respiratory difficulties, hyperexcitability, hypoglycemia, polycythemia, hyperbilirubinemia and congenital anomalies. In IDM the mean maternal score was 2.5 ±1.3 and the mean neonatal score 4.0 ± 2.1 compared to 0 and 0.9 ± 1.0 in IHM (Tab. II). The mean glucose levels before IVGTT were 47.4 ± 12.8 in IDM and 51.5 ± 8.5 mg/ 100 ml in IHM. The k-value for IDM was 1.37 ± 0.56 and 1.08 ± 0.42 for IHM and the plasma insulin response was 90.7 ± 82.7 /iU/ml in IDM and 17.2 ± 29.2 ^U/ml in IHM. Diabetic fetopathy, hypoglycemia, overweight, polycythemia, respiratory difficulties and congenital anomalies can be scored during the first two hours after birth. The surn of this score correlated with the k-value (r = 0.41; 0.05 > p > 0.01), but a higher correlation was found between the sum of the maternal and neonatal score and the k-valtfe (r = 0.51; 0.05 > p > 0.01, Fig. 4) . The scoring System proposed here might be useful for evaluation the influence of the mother's disease upon the infant. The prognostic value is however not possible to assess fully in view of the limited number of IDM studied. In this series there were two deaths of IDM with a total score of 8 or above. The k-values of these cases were low suggesting that the combination of a high score and a low k-value might indicate a greater risk for the infant. (Fig. 2) . Das mittlere Geburtsgewicht betrug 3530 ± 530 g für die Kinder diabetischer Mütter und 3600 ± 590 g für die Kinder der gesunden Mütter (Fig. 1) 
Zusammenfassung

Resume
Relations entre hyperglycemie provoquee et un «score» d'evaluation des foetopathies diabetiques chez le nouveau-ne L'aboutissement de la grossesse chez la diabetique ne depend pas seulement de la düree et de la gravite du diabete avant la grossesse, mais aussi de la frequence des complications et des contröles de la glycemie au cours de la grossesse. L'enfant ne de mere diabetique (IDM) presente souvent un aspect clinique bien connu a la naissance: c'est la foetopathie diabetique, qui entre autres est caracterisee par la chute rapide de la glycemie apres injection intra-veineuse de glucose (= valeur elevee de k). Cette valeur elevee de Le taux d'insuline plasmatique fut mesurd chez 7 IDM et 9 IHM (Fig. 2) . Le poids moyen ä la naissance fut de 3530 ± 530 g chez les IDM, et de 3600 ± 590 g chez les IHM (Fig. 1) L'existence d'une foetopathie diabetique, l'hypoglycemie, le poids excessif, la polycythemie, les troubles respiratoires et les malformations congenitales peuvent etre ovaluees, et le score 6tabli au cours des 2 premieres heures de la vie; le score etabli par l'addition des differents criteres, presente une correlation significative avec la valeur de k (r = 0,41; 0,05 > p > 0,01). Toutefois une meilleure correlation fut obtenue entre la somme des scores maternel et foetal, et la valeur de k (r = 0,51; 0,05 > p > 0,01, Fig. 4) . Le score propose dans cet article peut etre tres utile pour evaluer le retentissement de la maladie maternelle sur Penfant. 11 n'est cependant pas encore possible de lui attribuer une valeur pronostique certaine, compte tenu du petit nombre d'enfants nos de meres diabetiques etudies par les auteurs. Dans la s6rie etudiee, les auteurs observerent deux morts chez des IDM ayant presenta un score egal ou superieur ä 8. Les faibles valeurs de k chez ces deux enfants sugg£rent le caractere particuli£rement pejoratif de Fassociation score elevo -faible valeur de k.
Mots-cles:
Enfants nes de meres diabetiques, glucose, hyperglycemie provoquee par voie intraveineuse, score, insuline plasmatique.
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